This paper investigates the profile response of a mixed sand-gravel deltaic beach (Playa Granada, southern Spain) forced by storm waves from varying directions. Beach morphology was monitored over a 36-day period with variable wave conditions, and profile response was compared to model predictions using the XBeach-G model and a longshore sediment transport (LST) formulation.
a parametric approach which distributes the LST across the swash, surf and nearshore zones. A calibrated wave propagation model (Delft3D) was used to obtain the inshore conditions required to drive the XBeach-G model and the LST formulation. The storm response is clearly influenced by the free-board (difference between the height of the berm and the total run-up) and is also strongly dependent on storm-wave direction, with the SW storm eroding the surveyed area, while the SE storm induced beach accretion. Model results indicate that XBeach-G on its own is capable of adequately reproducing the response of the beach under SW storm conditions (BSS > 0.95), but not under SE storms due to the higher LST gradients at the study location. The combination of XBeach-G and LST fits the measured profiles reasonably well under both SW (BSS > 0.96) and SE (BSS > 0.88) storms, inspiring confidence in the coupled model to predict the storm response under varying wave conditions. The combined XBeach-G/LST model was applied to the entire 6.8-km deltaic coastline to investigate the impact of an extreme SW and SE storm event, and the model results reiterate the importance of cross-shore and longshore sediment transport in driving coastal storm response at this location. The approach proposed in this work can be extended to other worldwide coasts highly influenced by both cross-shore and longshore sediment transport, such as beaches with different coastline orientations and/or forced by varying wave directions.
Keywords: Storm response, beach profile, wave propagation, XBeach-G, longshore sediment transport Among these coastal settings, a distinction can be made between drift-aligned 10 systems (e.g., Shaw et al. (1990) ; Carter and Orford (1991)), where alongshore 11 sediment exchange plays the main role in driving shoreline dynamics, and swash-12 aligned areas (e.g., ; ), which are 
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The main objectives of this paper are to characterize and to model the storm vided by Puertos del Estado, was used to study the evolution of the following 115 deep-water wave and wind variables: significant wave height (H 0 ), spectral peak 116 period (T p ), wave direction (θ 0 ), wind velocity (V w ) and wind direction (θ w ).
117
They were also used as boundary conditions to apply the wave propagation 118 model.
119
In addition, the total run-up (η) was estimated as the sum of astronom-ical tide (measured by a gauge located in the Motril Harbour), wind set-up
121
(∆η wind ), barometric set-up (∆η bar ) and wave run-up (∆η wave ). The wind set-122 up was calculated as ∆η wind = τ wind /(ρgh 0 ) ∆x (Bowden, 1983) , where g is 123 the acceleration of gravity, ρ = 1025 kg/m 3 is the density of salt water, ∆x is 124 the wave fetch from the centre of the low-pressure system to the coast (esti-125 mated through isobar maps), the depth of the wave base level is represented by 
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Measured topographic data during surveys 6, 7 and 11 were used as initial shingle beaches, was applied:
where Q m is the LST rate (dry mass, in kg/s), K vr is a wave correction factor is the significant wave height at breaking and θ b is the wave angle from shore-217 normal at breaking.
218
The expression was applied considering alongshore variations in the shore- 
228
For the cross-shore distribution of the modelled LST volume gradients per 229 meter of shoreline, the following equation was proposed:
where q (in m) is the cross-shore distribution of the LST volume gradient (V , 
Through modification of k, this approach can reproduce relatively symmet- The goodness of fit for each approach was evaluated through the root-mean- Table 2 : Sea-states modelled with XBeach-G and XBeach-G/LST to study storm response under varying wave directions along the entire deltaic coastline. 
Results
2c).
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Nearshore wave energy levels between S10 and S13 were significantly lower 309 than those over the period S7-S10 (Figure 3b-c) . Considering that the average 310 values of mean and peak wave periods were similar (T z = 4.13 s and T p = 6.01 311 s during S7-S10 vs T z = 4.15 s and T p = 6.26 during S10-S13), the lower 312 energy levels over S10-S13 are attributable to both the less average wave height storm between S11 and S12 contributed to this recovery due to LST. These three cross-shore distributions were used to combine XBeach-G and LST, LST volume gradients (Figure 9 ).
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The results of the coupling for the three simulated windows and the three 412 tested cross-shore distributions are shown in Figure 11 . The goodness-of-fit 413 parameters obtained for the different model approaches are summarized in Table   414 3. The best model performance (lower RMSE-bias and higher ρ-BSS) is obtained and south-easterly (2) storm conditions. The shoreline and four profile locations are shown in panels a1 and a2.
